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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To surely cover a second wiring layer, by forming a first 
insulating film on a first wiring layer formed on a semiconductor substrate, 
forming a connection hole reaching the first wiring layer, in the first 
insulating film, depositing a second insulating film in the hole, exposing the 
first wiring layer by etching, and connecting the first wiring layer with the 
second wiring layer. 

CONSTITUTION: An Si02 film 2 is deposited on a semiconductor 
substrate 1. After the whole surface of the Si02 film 2 is vapor- 
deposited, a first wiring layer 3 is formed on the Si02 film 2. A first 
insulating film 4, as an interlayer insulating film, is formed on the surface 
of the first wiring layer 3. A connection hole 6 reaching the first wiring 
layer 3 is formed in the first insulating film 4. A second insulating film 7 is 
deposited in the connection hole 6. The first wiring layer 3 is exposed in 
the connection hole 6 by etching the second insulating film 7. The first 
wiring layer 3 is connected with the second wiring layer 8 through the 
connection hole 6. Thereby the second wiring layer 8 can be surely 
covered, when misalignment is generated between the first wiring layer 3 
and the connection hole 6. 
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precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the 1st insulator layer on the front face of the 1st wiring layer 
prepared on the semi-conductor substrate, The process which forms in said 1st insulator layer the 
connection hole which reaches to said 1st wiring layer, The process which deposits the 2nd insulator 
layer on said connection hole, and the process which it etches [ process ] at said 2nd insulator layer, 
and exposes said 1st wiring layer to said connection hole, The rnanufacture approach of the 
semiconductor device characterized by having the process which forms said 1st wiring layer and the 2nd 
wiring layer connected through said connection hole. 

[Claim 2] The thickness of said 2nd insulator layer is the manufacture approach of the semiconductor 
device according to claim 1 characterized by setting it as the one half of the maximum of the amount of 
doubling gaps of said 1st wiring layer and said connection hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor device of 
having taken into consideration the doubling gap of a wiring layer connection hole especially, about the 
manufacture approach of a semiconductor device of having multilayer-interconnection structure. 
[0002] 

[Description of the Prior Art] In order that the multilayer-interconnection structure which multilayers 
wiring in an integrated circuit may give a degree of freedom to association between each component and 
may make the device of high density form, it is an important wiring technique. 

[0003] Drawing 5 (a) and (b) are drawings showing the structure of a semiconductor device of having the 
conventional multilayer-interconnection structure, this drawing (a) is the top view, and this drawing (b) is 
an A-A'sectional view of this drawing (a). 

[0004] As shown in drawing 5 (b), an insulating layer 102 is formed in the top face of the semi- 
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conductor substrate 101, and the 1st wiring layer 103 is formed in the front face of the .nsulat.ng layer 

102 furthermore, the 2nd wiring layer 105 is formed so that it may intersect perpendicularly wrth sa.d 
1st wiring layer 103 through an interlayer insulation film 104, and the 1st and the 2nd wmng layer 

1 03 1 05 are connected through the wiring layer connection hole 1 06. 

[0005] In the semiconductor device of such a configuration, it faces forming the connection^ hole 106 for 
connecting the 2nd wiring layer 103.105 with the 1 st. and the allowances width of face (length w.dth) r1 
which took into consideration the doubling gap with the connection hole 106 to the 1st w,r,ng layer 103 
under said connection hole 106 is given so that the connection hole 106 may not separate from the 1st 
wiring layer 103. 

[0006] J . 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned convent.onal 
semiconductor device, while detailed-ization of a component progressed, there was a problem that the 
above-mentioned allowances width of face r1 checked detailed-ization of a multilayer ■nterconnect.on. 
[0007] Then, since it corresponds to detailed-ization of a multilayer interconnection, it .s possible to 
form 1st wiring layer 103a in the configuration where said allowances width efface r1 was removed as 
shown in drawing 6 (a). When it does in this way. compared with the wiring pitch P2 ( draw.ng 6 (b)) at 
the time of giving said allowances width of face rl. it is reduced clearly, and the wiring p.tch P1 between 
adjoining 1 st wiring layer 1 03a can make a multilayer interconnect.on deta.led. 

[0008] However, when the connection hole 106 separates from the 1st wiring layer 103a. as shown ,n 
( drawing 7 (a)) and drawing 7 (b). trench 106a etched to the insulator layer 102 under it along the s.de 
at^men"t-wall side of one of the two of 1 st wiring layer 1 03a will be formed in the pars bas,lans ossis 
occipitalis of the connection hole 106 by the width of face equivalent to the amount Z1 of gaps. The 
fault that the covering nature of the film which becomes the cause which gets worse the covering 
nature of the 2nd wiring layer 1 05 which this slot 1 06a deposits next, and causes an open circuit of the 
2nd wiring layer 105 and the fall of dependability, and is deposited on the 2nd wmng layer 105 also gets 

worse arises. . , rr r 

[0009] Moreover, when the width of face of the connection hole 1 06 is larger than the w,dth of face of 
1st wiring layer 103a. as it is shown in drawing 8 (b) ( dj^wingJJ (a)) Trench 106a etched to the msulator 
layer 102 under it along with the both-sides wall surface of 1st wiring layer 103a and b w.ll be formed .n 
the pars basilaris ossis occipitalis of the connection hole 106 by the width of face equivalent to the 
amount Z2 of **** broths, and the same fault as the above-mentioned will, arise. 

[001 0] It is what was made in order that this invention might solve the conventional trouble like ****. 
The purpose In the multilayer-interconnection structure where the 1st wiring layer and the 2nd w.rmg 
layer of this upper part are connected through a connection hole Even if it is the case where doubled 
with the 1 st wiring layer and a wiring layer connection hole, and a gap arises, it .s offenng the 
manufacture approach of the semiconductor device which could cover the 2nd wiring layer good and 
raised the dependability of a multilayer interconnection. Moreover, the other purposes are offering the 
manufacture approach of the semiconductor device which can promote detailed-ization of a multilayer 
interconnection, securing the dependability of a multilayer interconnect.on. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the description of this 
invention The process which forms the 1st insulator layer on the front face of the 1st wiring layer 
prepared on the semi-conductor substrate, The process which forms in said 1st insulator layer the 
connection hole which reaches to said 1st wiring layer, It is in having the process which deposits the 
2nd insulator layer on said connection hole, the process which it etches [ process ] into sa.d 2nd 
insulator layer, and exposes said 1st wiring layer to said connection hole, and the process wh.ch forms 
said 1 st wiring layer and the 2nd wiring layer connected through said connection hole. 
[0012] As for the thickness of said 2nd insulator layer, in above-mentioned invent.on. .t .s des.rable to 
set it as the one half of the maximum of the amount of doubling gaps of said 1 st wiring layer and sa.d 



connection hole. 
[0013] 

[Function] According to the configuration like ****, the 1st insulator layer is formed on the front face of 
the 1st wiring layer prepared on the semi-conductor substrate, and the connection hole which reaches 
to said 1st wiring layer further is formed in said 1st insulator layer. Although the trench etched to that 
substrate layer along the side-attachment-wall side of the 1st wiring layer is formed when the 
connection hole has separated from the 1st wiring layer at this time, this trench is embedded by this 
2nd insulator layer by depositing the 2nd insulator layer on said connection hole after that. 
[0014] Furthermore, by etching into said 2nd insulator layer and exposing said 1st wiring layer to said 
connection hole, after said trench has been embedded by the 2nd insulator layer, a connection hole is 
formed. 

[0015] Even if this forms said 1st wiring layer and the 2nd wiring layer connected through said 
connection hole after that, since said trench does not exist, it becomes good [ the covering nature of 
the 2nd wiring layer in a connection hole ]. 

[0016] The thickness of said 2nd insulator layer moreover, by setting it as the one half of the maximum 
of the amount of doubling gaps of said 1st wiring layer and said connection hole Even if it is the case 
where doubled with the 1st wiring layer and connection hole, the gap arose, and said trench occurs, it 
can unite, the trench can be exactly embedded by the 2nd insulator layer regardless of the amount of 
gaps, and the covering nature of the 2nd wiring layer can be kept good in a connection hole. 
[0017] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 (a) - (c) 
and drawing 2 (d) - (f) is process drawing showing the manufacture approach of the semiconductor 
device concerning the 1st example of this invention. 

[0018] First, as shown in drawing 1 (a), it is Si02 as an interlayer insulation film to the top face of the 
semi-conductor substrate 1. The film (silicon oxide) 2 is deposited by the thickness of 10000A with a 
CVD method, then it is the CVD-Si02. After carrying out vacuum deposition of the aluminum (aluminum) 
the whole surface on the film 2, desired pattern NINGU is given and the 1st wiring layer 3 with a width of 
face of 1 micrometer is formed. Furthermore, CVD-Si02 After depositing the film by the thickness of 
20000A, flattening processing is performed, and an interlayer insulation film (the 1st insulator layer) 4 is 
formed. At this time, the interlayer insulation film 4 on the 1st wiring layer 3 became 10000A. 
[0019] Next, as shown in drawing 1 (b), in order to puncture the wiring layer connection hole (for 
example, 1 -micrometer angle) 6 for connecting said 1st wiring layer 3 and the 2nd wiring layer 8 formed 
in behind, the register pattern 5 is formed in the top face of an interlayer insulation film 4. At this time, 
the 0.2 micrometers of the amounts Z1 of pattern doubling gaps of said 1st wiring layer 3 and this resist 
pattern 5 occurred to 0.3micrometer specification. 

[0020] Then, as shown in drawing 1 (c), said interlayer insulation film 4 is etched by using said resist 
pattern 5 as a mask using a reactive-ion-etching method, and the connection hole 6 which connects the 
1st wiring layer 3 and the 2nd wiring layer 8 formed in behind is formed. The amount of etching at this 
time is made into 1.5 times of the thickness of the interlayer insulation film 4 on the 1st wiring layer 3. 
Therefore, trench 6a with a depth of 1.5 micrometers occurred along the side-attachment-wall side of 

one of the two of the 1st wiring layer 3 by 0.2-micrometer width of face (the amount Z1 of pattern 

doubling gaps) from which it separated from said 1st wiring layer 3. 

[0021] Furthermore, CVD-Si02 which made Thickness L one half (0.15 micrometers = 1500A) of the 
pattern doubling gap specification (0.30 micrometers) of the 1st wiring layer 3 and said connection hole 
6 as shown in drawing 2 (d) after exfoliating a resist pattern 5 The film (the 2nd insulator layer) 7 is 
deposited. Consequently, said slot 6a is CVD-Si02. It is embedded with the film 7. 

[0022] CVD-Si02 which carried out thickness more than of one half of that width of face Z1 at least in 
order to embed this slot 6a It is good to deposit the film 7. However, the width of face of said slot 6a is 
CVD-Si02 for embedding slot 6a in this examplie, since it changes with the amount Z1 of doubling gaps 
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of the 1st wiring layer 3 and the connection hole 6. The thickness L of the film 7 carried out to the 
maximum of the amount of pattern doubling gaps. i.e.. the one half of doubling gap specification. 
[0023] Next. CVD-Si02 which is embedding said slot 6a as shown in drawing 2 (e) CVD-Si02 deposited 
on the connection hole 6 of the top face of the 1st wiring layer 3. maintaining the configuration of the 
film 7 Reactive ion etching is used so that the Film 7 may be removed, and it is said CVD-Si02. It 
etches into the film 7 and the 1st wiring layer 3 is exposed to said connection hole 6. 
[0024] It is the amount of etching at this time Said CVD-Si02 CVD-S102 which is embedding slot 6a 
although carried out by 1.5 times the thickness of the film 7 0.075 micrometers (750A) film 7a just needs 
to become low from the exposure of the 1 st wiring layer 3. For this reason, the covering nature of the 
2nd wiring layer 8 of the back in the connection hole 6 becomes good. 

[0025] And if vacuum deposition of the aluminum (aluminum) is carried out by the thickness of 10000A. 
desired patterning is performed and the 2nd wiring layer 8 is formed as shown in drawing 2 (f). the 
semiconductor device to which said the 1st wiring layer 3 and 2nd wiring layer 8 are connected with the 
connection hole 6 will be obtained. 

[0026] Thus trench 6a which according to this example is produced when the connection hole 6 
separates from the 1st wiring layer 3 is CVD-Si02. Since it is embedded with the film 7. the covering 
nature of the 2nd wiring layer 8 in the connection hole 6 is improvable. 

[0027] Drawing 3 (a) and (b) are process drawings showing the manufacture approach of the 
semiconductor device concerning the 2nd example of this invention, and the same sign is given to 
above-mentioned drawing 1 and drawing 2 , and a common element 

[0028] In case this example etches an interlayer insulation film 4 by using said resist pattern 5 as a 
mask in the process shown in drawing 1 (c) and forms the connection hole 6. it writes the amount of 
etching as 1.5 or more times of the thickness of an interlayer insulation film 4. and shows the example 
which trench 6b which reaches in the interlayer insulation film 2 which is the substrate layer of the 1st 
wiring layer 3 generated. 

[0029] Thus, even if it is the case where trench 6b which reaches in an interlayer insulation film 2 
occurs, as it is shown in drawing 3 (b) by the same manufacture approach as the 1st example of the 
above, it is CVD-Si02. Since said trench 6b is embedded with the film 7. the covering nature of the 2nd 
wiring layer 8 in the connection hole 6 is improvable. 

[0030] Drawing 4 (a) and (b) are process drawings showing the manufacture approach of the 
semiconductor device concerning the 3rd example of this invention, and the same sign is given to 
above-mentioned drawing 1 and drawing 2 . and a common element. 

[0031] This example explains the case where the width efface of the connection hole 6 is larger than 
the width efface of the 1st wiring layer 3. In such a case, as shown in drawing 4 (a), the trenches 6a 
and 6c etched along with the both-sides wall surface of the 1st wiring layer 3 generate each by the 
width of face which disturbs and is equivalent to an amount Z2. 

[0032] Even if it is the case where such trenches 6a and 6c occur, as it is shown in drawing 4 (b) by the 
same manufacture approach as the 1st example of the above, it is CVD-Si02. Since said trenches 6a 
and 6c can be embedded with the film 7. the covering nature of the 2nd wiring layer 8 in the connection 
hole 6 is improvable similarly. 

[0033] . 
[Effect of the Invention] As explained to the detail above, according to this invention, the 1st insulator 
layer is formed on the front face of the 1st wiring layer prepared on the semi-conductor substrate. Form 
in said 1st insulator layer the connection hole which reaches to said 1st wiring layer, and the 2nd 
insulator layer is deposited on said connection hole. Since it etches into said 2nd insulator layer, said 
1st wiring layer is exposed to said connection hole and said 1st wiring layer and the 2nd wiring layer 
connected were formed through said connection hole In multilayer-interconnection structure, even if it 
is the case where doubled with the 1st wiring layer and connection hole, and a gap arises, the covering 
nature of the 2nd wiring layer in a connection hole can be kept good. It becomes possible to promote 
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detailed-ization of a multilayer interconnection, it becoming unnecessary to give allowances width of 
face to the 1st wiring layer, and securing the dependability of a multilayer interconnection by this. 
[0034] Moreover, in the above-mentioned invention, by setting it as the one half of the maximum of the 
amount of doubling gaps of said 1st wiring layer and said connection hole, the thickness of said 2nd 
insulator layer can be united and can keep good the covering nature of the 2nd wiring layer in a 
connection hole regardless of the amount of gaps. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the manufacture approach of the semiconductor device 
concerning the 1st example (the 1). 

[Drawing 2] It is process drawing showing the manufacture approach of the semiconductor device 
concerning the 1st example (the 2). 

[Drawing 3] It is process drawing showing the manufacture approach of the semiconductor device 
concerning the 2nd example. 

[Drawing 4] It is process drawing showing the manufacture approach of the semiconductor device 
concerning the 3rd example. 

[Drawing 5] It is drawing showing the structure of a semiconductor device of having the conventional 
multilayer-interconnection structure. 

[Drawing 6] It is drawing showing the configuration of the 1st conventional wiring layer. 
[Drawing 7] It is an explanatory view for explaining the conventional technical problem. 
[Drawing 8] It is an explanatory view for explaining the conventional technical problem. 
[Description of Notations] 

1 Semi-conductor Substrate 

2 CVD-Si02 Film 

3 1st Wiring Layer 

4 Interlayer Insulation Film (1st Insulator Layer) 
. 5 Register Pattern 

6 Connection Hole 
6a, 6b, 6c Slot 

7 CVD-Si02 Film (2nd Insulator Layer) 

8 2nd Wiring Layer 
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feojCVD-S i 02 "JKT ©'BWL I*"," v-a^r-f 

[0 0 2 3] ^IC, El 2 (e) K^-f-J; 5 MIE«6 
a £r*I«>&/u-T?^5C VD-S i 02 J& 7 cofl^SMfc*, 
oo, ^l(Dgai»®3©±ffi<o«JK?L6tc:*S«U-CV^ 
CVD-S i 02 ^7 Sr^*i-5<t KJ&tt-l' ^ 
^S'^V^SrfflV^-CmlfacVD-S i 02 ffll7^y^- 

[0 0 2 4] r©t#cD^s/^v^l:SrHfrfECVD-S 
i 02 ffi7<75^ff(Dl . 5{§4: LfcdS, ^6 a SrSfciZs 
A/^V^CVD-S i 02 J&7 afi, 31 1 (DSiBM 3 <£> 
SltbMJ:?)0. 0 75 Mm (7 5 OA) ^S^cltt? 
»tf. icofcfc, ^?L6lCi31tSmo^2 0gai^e8 

[0 0 2 5] -t LT, El 2 (f) lC#i"«t 5 

= 3.-^ (Al) Sri 0 0 0 0A©ff$T?*^^bBiT 

ti , mie^ 1 ©ga^s 3iS2 ©gaum® 8 1 *5^?l 6 
[0 0 2 6] r©i5^*IUfeW-«ttutf, miroga^ 

®3*^gE^?L6i65^nfc4:#^±-f5^V^6 a*SC 
VD-S i02 K7iCioT*l«)i2 ! *tl,^©-e, %R?L 
6 Idfett* JB 2 roga^S 8 ©*W4Sr8k»i-5 - i 

[0027] E13(a), (b) li. ^0JCD^2<O|^ 

[0028] *^Ji5^Jii. El i ( c ) ic^tnatJs^ 

:[0 6 2'9J. i©.J: 5»c»WlftlKBt2rt4T*^i-5*v^' 
^6 b"^»^Lfe*a-e*)o-Ct» ±EJB15|J1S«4:-IBI 
m(omm*mz£y) y S3 (b) t^tJ;?i:cvD- 
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5 

s i 02 ai7fc«to-ciwai»^»6 b*a»a**t5fc 

[0 0 3 0] 04 (a) , (b) fi, #3§93©gl 3 ©H 

±eh 1 Rvm 2 i *a©ssnfcf±Bi-o»*a5ft s*v 

[0 0 3 1] #HJ£0iU±, IB 1 (Dims 3 ©tfg J: 9 t>« 

rci^^^TIl, El 4 (a) f§ 1 CD 10 

EtMi 3 OffiflJSSifc&o Ti s^J^ $*tfc*V 6 
a, 6 c«s,--tiv?Jxtt*«U*Z2K:tB3-t-5*BTMB 

[00321 :5lt*V*8a, 8c#»4LfctH' 

04 (b) (C^-T«t 5»-CVD-S i 02 m7\c£oX 
*WE»V*i*6 a. 6 c Sit*, K 

«K«BK7L 6 KJBtf 5* 2 cDffii&S 8 ©»W4fc3fe#t 

[0 0 3 3] 20 

ti. ita»#36K±fcK»t bixfcSB 1 ©K*l* 0*B±£ 
SB 1 0jftlHR*7l*j* Us itufEIB 1 ©lOSS/P £ "e*f 5* 
JKJLtrltflESB 1 OlMHKfcKj* U ftfBg$£?Ll;:JB 2 © 

"C mrssrtl tctfjKiB 1 ©leans ^sm^*, «sie^ 
?Ls-ai ltmiesb 1 (D&mm t&wtzti'zm 2<ammm 

[05] 



(b) 




5 

#Jifia»o«WWt SriEit-t- a r i: 3j"TIBi ft *• 
[0 0 3 4] Sfc, ±IBB91K&V*-C, 1!tte£2 0ife* 
*t©ffll*tt\ ffJiESB 1 <B£*Jf t ffleSElKTL fc ©-frto* 

*t*fcHff ft < SStt?Llc*s»t 5JB 2 OEIMettKttfe 

[0ffi©«5mftfft§l3] . 

[01] JBl©SOt«k:«5i|«»flsS!t«©«jt*jSfe*r5% 

[0 2 ] ft 1 ©|B»«fc«a4Mlfls«ElHOtt3S*«feSr^ 
tlSit'fcS (^©2) „ 

[0 3] ^2©Httfi»Jfc«5^^ewS8ji*feSr^ • 

1-IS0-?fc3. 

[04] 03©H160iJ^#5^^ia©S!!jt*&S:^ 

[0 5] **0*mwmmm**i'*¥mitmm*>mm 

«:^1-0-e*>5. 

[0 6] tt*©JB.i©B*Mio»*Sr^-t-0-C*>«. 

[0 7] '&*v>wm*mirttft<Dmnm-Qhz>» 

[0 8] ^*©^SSrlftBJ-r-5fcfc(Dtft0J0Tfc5. 
1 

2 CVD-S i 02 Jg£ 

3 Hi ©&SSUI 

4 SWiffe^ OBieffclHR) 

5 u-^^^^-y 

6 mm. 

6 a , 6 b , 6 c ?JS 

7 CVD-S i 02 lit (£2to£*Bt) 

8 jb 2 (ojsmm 

[07] 
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